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Purpose: For measuring symptoms of fecal incontinence, summary scoring systems are widely used, but rigorous psycho-
metric validation or assessment of such systems in terms of patients’ subjective perception has rarely been done to date. This 
study was designed to assess the correlation between each severity measure and patients’ subjective perception or clinicians’ 
clinical assessment. We attempted to compare summary scoring systems of severity measures and searched for which of 
them showed higher validity among them. Methods: Consecutive patients who visited our clinic with fecal incontinence 
were prospectively evaluated. A total of 43 patients were included. Four summary scoring systems were chosen for compar-
ison: the Rothenberger, Wexner, Vaizey and Fecal Incontinence Severity Index systems. They are correlated with subjective 
perception scores by patients, and also with clinical assessment scores by investigators. Results: There was no significant dif-
ference between clinical scores of two investigators (paired t-test, P = 0.988). Inter-observer reliability was 0.95 (Intra-class 
correlation coefficient, 95% confidence interval 0.91 to 0.98). Significant correlations were proved between patients’ sub-
jective perception scores and all the summary scoring systems, and also between the mean clinical scores and all the sum-
mary scoring systems. The highest was with the Wexner scale (r = 0.66, P ＜  0.001) (r = 0.70, P ＜  0.001), and the lowest was 
with the Rothenberger scale (r = 0.58, P ＜  0.001) (r = 0.61, P ＜  0.001) in both correlations. Conclusion: The Wexner scale corre-
lates the most closely with subjective perception of severity of symptoms by patients, and also with clinical assessment by 
investigators. We recommend the Wexner scale among summary scoring systems as a tool for measuring fecal incontinence.
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INTRODUCTION
Fecal incontinence is defined as the inability to control 
feces and to expel it at a proper place and a proper time [1]. 
Its severity ranges from mild difficulty with gas control to 
complete loss of control over liquid and formed stool. 
While it is not clinically lethal, fecal incontinence is some-
times socially debilitating, and some patients inevitably 
change their lifestyle according to with their disease, de-
pending on their personal character. In this context, it is a 
kind of disorder which needs a symptom-based approach 
rather than a traditional disease-based approach [2,3].
For symptom-based evaluation, fecal incontinence 
should be measured by subjective assessment. Objective Comparative analysis of summary scoring systems in measuring fecal incontinence
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Table 1. Summary of summary scoring systems in measuring fecal incontinence: frequency, type, and impact components 
Variable
Frequency Type Impact components
Category
Lowest
a) Highest
 number
Gas Liquid Solid Others Pad usage Lifestyle alteration
Rothenberger 4 Less than More than ＋＋ ＋ － － ＋
 1/mo  1/wk
Wexner 5 Less than More than  ＋＋ ＋ － ＋ ＋
 1/mo  1/day
Vaizey 5 1/mo Every day ＋＋ ＋ Urgency ＋＋
FISI 6 1-3/mo More than ＋＋ ＋ Mucus －－
 2/day
FISI, Fecal Incontinence Severity Index.
a)Other than “never”.
Table 2. Summary of summary scoring systems in measuring fecal incontinence; score
Variable
Score
Range Weight
Rothenberger 0-30 Scores for gas incontinence are 1-3; liquid incontinence 4-6; solid incontinence 7-9; lifestyle 
  alteration 10-12.
Wexner 0-20 All categories are given equal weights.
Vaizey 0-24 Gas, liquid, solid incontinence and lifestyle alteration are given equal weights. Others are
  scored variably.
FISI 0-61 Weights were already determined by patients.
FISI, Fecal Incontinence Severity Index.
studies including anorectal manometry, electrophysio-
logic study, and endoanal ultrasonography are clinically 
useful for determining causes and treatment policy of fe-
cal incontinence, but they do not measure incontinence, 
their findings can not always be matched with clinical 
symptoms, and so they have limitations in grading se-
verity or evaluating treatment outcomes. For measuring 
symptoms of fecal incontinence, many systems of assess-
ment have been developed. They can be broadly classified 
into descriptive measures, impact measures, and severity 
measures. Among them, severity measures are more com-
monly used than others in clinical practice [4]. 
Usual severity measures are summary scoring systems 
that assign values for certain categories of incontinence 
and produce summary scores based on the addition of val-
ues for each category [5-10]. Although summary scoring 
systems are widely used and some of them also accom-
modate impact components, rigorous psychometric vali-
dation or assessment in terms of patients’ subjective per-
ception has rarely been done to date [9]. This study was de-
signed to assess the correlation between each severity 
measure and patients’ subjective perception or clinicians’ 
clinical assessment. We attempted to compare existing 
summary scoring systems of severity measures and 
searched for which showed higher validity and utility.
METHODS
Participants in the present study were consecutive pa-
tients who visited our clinic with fecal incontinence be-
tween March 2009 and January 2010. They were pro-
spectively evaluated. A total of 43 patients were included. 
There were 25 women with a mean age of 65.8 ± 11.2 years 
and 18 men with a mean age of 59.8 ± 16.2 years. The mini-
mum sample size was calculated to detect a correlation of 
0.55 or better at 5% significance level with 80% power was 
19. 
Four summary scoring systems, which are more com-
mon in use and their items of measurement seem repre-Moo-Kyung Seong, et al.
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Table 3. Summary on the scores of summary scoring systems, 
patients’ subjective perception scores, and investigators’ clinical 
assessment scores
Variable Mean Percentage
a) SD Range
Rothenberger (0-30) 9.0 63.3  9.1 3-30
Wexner (0-20)  9.1 45.5  5.6 2-20
Vaizey (0-24) 12.3 51.3  6.4 2-22
FISI (0-61) 28.0 45.9 16.8 4-61
Patients’ perception  6.4 64  2.4 2-10
  (0-10) 
Investigator’s   6.3 63  2.2 1-9
  assessment, A (0-10)
Investigator’s   6.2 62  2.1 1-9
  assessment, B (0-10) 
FISI, Fecal Incontinence Severity Index.
a)Percentage of the mean to maximum score.
Table 4. Correlations of summary scoring systems with patients’
subjective perception scores and investigators’ clinical assessment 
scores
Variable
Patients’ perception score Clinical assessment score
a)
Correlation 
coefficient
P-value
Correlation  
coefficient
P-value
Rothenberger 0.58 ＜0.001 0.61 ＜0.001
Wexner 0.66 ＜0.001 0.70 ＜0.001
Vaizey 0.64 ＜0.001 0.63 ＜0.001
FISI 0.63 ＜0.001 0.65 ＜0.001
FISI, Fecal Incontinence Severity Index.
a)Mean of clinical assessment scores by two investigators.
sentative of changing trends, were chosen for comparison: 
the Rothenberger [6] (modified Miller [5,6]), Wexner 
(Cleveland Clinic Florida) [8], Vaizey (St. Mark) [9], and 
Fecal Incontinence Severity Index (FISI) [10] systems. With 
FISI system, weightings by patients were used (Tables 1, 
2). 
Two investigators took the histories from each patient 
separately, one at OPD office during his or her first visit 
and the other at laboratory during physiologic study, usu-
ally two or three days after first visit. After all initial evalu-
ations, patients’ medical records were reviewed, includ-
ing results of anal manometry, nerve conduction study, 
and endoanal ultrasonography. With information ob-
tained, each of the investigators gave clinical scores on a 
scale of 0 to 10 (0 = perfect control, 10 = no control). They 
were blinded to each other’s results. Apart from this proc-
ess, patients were asked to complete all the written scoring 
systems mentioned above and check, additionally, their 
subjective perception scores. Frequency was determined 
upon episodes during the past four weeks. Another coor-
dinating nurse, who was blind to patients’ history, assisted 
the patients and explained how to fill in the paper work. 
Subjective perception scores by patients were scaled iden-
tically with clinical assessment scores by investigators. 
Statistical analysis was done by SPSS ver. 16.0 (SPSS 
Inc., Chicago, IL, USA). Shapiro-Wilk test was used to con-
firm normality of data distribution. Paired t-test compared 
clinical assessment scores of the two investigators. 
Intra-class correlation coefficient (ICC) was used to de-
termine inter-observer reliability. With Pearson correla-
tion, subjective perception scores by patients and the 
mean of two clinical assessment scores by investigators 
were correlated with each of the summary scoring 
systems. The continuous variables were expressed as 
mean ± SD. Statistical significance was set at P ＜  0.05.　
RESULTS
Table 3 details all the variables. There was no significant 
difference between clinical assessment scores by the two 
investigators (paired t-test, P = 0.988). Inter-observer reli-
ability was 0.95 (ICC, 95% confidence interval 0.91 to 0.98). 
Between-subject variation was 4.45, and within-subject 
variation was 0.26. 
Significant correlations were proved between sub-
jective perception scores by patients and all the summary 
scoring systems, and also between the mean clinical as-
sessment scores by investigators and all the summary 
scoring systems (Table 4). The highest was with the 
Wexner scale, and the lowest was with the Rothenberger 
scale, in both the former and the latter correlations.
DISCUSSION
Quantifying a variety of symptoms into objective scale 
is mandatory for determining severity of incontinence or 
evaluating treatment outcomes. Various measures of in-Comparative analysis of summary scoring systems in measuring fecal incontinence
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continence symptoms are available to date, but which is 
better is still an ongoing problem for clinicians. They can 
be categorized into descriptive measures, impact meas-
ures, and severity measures. 
Descriptive measures evaluate various aspects of fecal 
incontinence with numerous items of questions [11-13]. 
Each item is analyzed separately without giving any score. 
Impact measures focus on the impact of incontinence on 
individual quality of life. Generic impact measures [14] 
and fecal incontinence-specific impact measures [15,16] 
coexist. 
Severity measures stratify incontinence directly by giv-
ing values to some aspects of incontinence. Two kinds are 
available, grading systems [17-20] and summary scoring 
systems [4-10]. Grading systems give a value to specific 
types of incontinence in an ordinal fashion. Summary 
scoring systems assign values for certain categories of in-
continence and produce summary scores based on the ad-
dition of values for each category. These systems take into 
account the fact that various aspects of incontinence, 
mainly type and frequency, contribute to severity. Values 
for each type of incontinence are assigned according to the 
frequency of incontinent episodes. Summary scores are 
calculated based on the addition of values for each cat-
egory, and thus they are much more likely to enable differ-
entiation between groups and detection of clinically im-
portant change. Because of this benefit and relative con-
venience in clinical application, summary scoring systems 
of severity measures have been more commonly used than 
other measures [4]. 
Ten or more summary scoring systems are available to 
date. The Rothenberger, Wexner, Vaizey, and FISI are, 
however , chosen for comparison in this study , because 
they are relatively more common in use and their items of 
measurement seemed representative of changing trends. 
Rothenberger scale [6], also known as modified Miller 
scale [5,6], gives variable weights to the same frequencies 
of different types of incontinence. Incontinence to liquid 
stool gets twice or more the value of incontinence to gas at 
the same frequency. Similarly incontinence to solid stool 
gets three times or more the value of incontinence to gas at 
the same frequency. But such distribution of weights is not 
based on patient perspective, and it may not reflect the 
subjective experience of patients. Moreover, dispropor-
tionate weighting has patients inclined to high scores [5,6]. 
It was also shown in this study by a higher percentage of 
the mean (Table 3). This may cause a drop in discriminat-
ing power. 
Wexner scale [8] is simple and easy to understand. It 
gives value to all types of incontinence equally, and there-
fore, the same frequencies of incontinence of gas and in-
continence of solid stool contribute equally to the severity 
score. Actually, this equality adds a difficulty in stratifying 
the degree of sphincter impairment. This scale takes into 
account usage of pads and lifestyle alteration, which are 
associated with impact of incontinence. The inclusion of 
those items could cause an error in measuring severity, be-
cause items such as wearing of a pad might reflect the de-
gree of individual fastidiousness, and it often relates to the 
presence of coexistent urinary leakage or vaginal 
discharge. Male patients tend not to use a pad. Scores for 
pad usage could be misleading for male incontinence [3]. 
Vaizey scale [9] additionally takes account of fecal ur-
gency and constipating medicines. Fecal incontinence 
may be urgent or passive. Urgency means the inability to 
defer defecation. Passiveness means occurrence of episode 
without the patient’s awareness. Although urgency can be 
present without overt fecal incontinence, it may be as seri-
ous to an affected individual as an overt one. Constipating, 
anti-diarrheal agents are sometimes used for incontinence 
treatment, and it may give a false impression of lower se-
verity [3]. Thus, such addition of items could make the 
scale more meaningful. However, scores of this scale for 
patients with passive incontinence may not adequately re-
flect their symptom severity, because passiveness of incon-
tinence is not considered for evaluation. Four points given 
for urgency could be too high [3].
FISI, which was developed by Rockwood et al. [10] 
gives variable weights to various frequencies and types of 
incontinence on the basis of subjective ratings of severity. 
Such ratings were developed by using both patient and 
surgeon input. Considering the subjective nature of incon-
tinence, incorporation of patient values into severity 
measurement could be notable. But it has no aspect of im-
pact such as alteration of life style, which the other three 
systems have. It has four types of incontinence including Moo-Kyung Seong, et al.
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mucus, in addition to usual gas, liquid and solid stool. 
Mucus is sometimes misleading to false sensation of liquid 
stool, and on occasion, patients may record a falsely high 
score. 
Although there are some differences as mentioned 
above among these systems, similarities outweigh the 
differences. All the systems have some limitations in 
common. They regard frequency of incontinence as a ma-
jor category of measurement, but patients often alter their 
lifestyle enough to avoid events of incontinence. The ac-
t u a l  s e v e r i t y  o f  s y m p t o m s  m e a s u r e d  b y  t y p e  a n d  f r e -
quency of incontinence might not correlate with the sub-
jective perception as some patients are depressed by only 
minor leakage, whereas others with major incontinence 
manage the symptoms by protective measures. Another 
point of limitations in common is the amount of leakage, 
which is missing in measurement. Hence, two patients 
similar in frequency but very different in amount may re-
cord the same score [3]. Above all, there are only limited 
data about the comparative validity of these systems [9], 
and thus, it is not easy to recommend the use of one over 
any other.  
Searching for higher validity among summary scoring 
systems, the 0 to 10 (11 data points) scale was used as a 
comparison standard in this study. Actually, given the lack 
of objective measures, there is no exact criterion standard 
for comparison among the systems. The 0 to 10 scale is a 
well-known scale. It came from Visual Analog Scale, 
which had been well studied in the context of pain and 
known to allow patients to express the full spectrum of 
their problem in a simple scale [21]. Thus we used it as an 
additional comparison standard.
In conclusion, this study has shown that the Wexner 
scale correlates the most closely with subjective percep-
tion by patients, and also with clinical assessment by in-
vestigators about severity of symptoms, and the 
Rothenberger scale correlates the least closely. We recom-
mend the Wexner scale among summary scoring systems 
as a tool for measuring fecal incontinence, although it has 
its own limitations as mentioned above, until a more pre-
cise and comprehensive tool is devised in the near future.
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